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(54) A washing machine with a reservoir for recovering rinsing water 

(57) A washing machine has a rinsing-water recov- 
ery reservoir (15) arranged above the level (14) to which 
the washing tank(1) is filled and having a siphon (18) for 
discharging into the washing tank, the siphon (18) hav- 
ing an apex (19) at a level above the level (20) to which 
the reservoir is filled with recovered water, the priming 
of the siphon (18) and the consequent discharge of the 
recovered water into the washing tank being t}rought 
about by the admission to the reservoir of a quantity of 
supplementary water much smaller than that required 
for a rinsing operation. 
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Description 

The present invention relates to a washing machine 
with an improved reservoir for recovering rinsing water. 

Washing machines with reservoirs for recovering s 
the washing water. preferalDly at a rinsing stage, for sub- 
sequent use as pre-washing or washing water In a sub- 
sequent washing cycle are known. 

A machine of this type is described in the Appli- 
cant's published European patent application No. EP-A- 10 
607628. 

These machines are quite complex and generally 
require the use of at least one. if not two. f Oiing/discharg- 
Ing solenoid valves, particularly In the case of washing 
machines in which the flow is recirculated and. of 75 
course, devices for the delivery to the recovery \Br\k. 

The use of solenoid valves and the associated con- 
trol circuits involves structural complications and con- 
siderable increases In cost. 

It is therefore desirable to provide a simple and reli- 20 
able washing machine which can recover the washing 
liquid and subsequently reuse it with minimal structural 
modifications in comparison with machines without 
recovery and thus with minimal production costs both in 
terms of fixed production Investment and in terms of 2s 
material and components. 

The present Invention satisfies this requirement 
and provides a washing machine having a reservoir for 
the complete recovery of the last rinsing water, the dis- 
charge of the water recovered Into the tank of the wash- 30 
ing machine for use as first rinsing water in a 
subsequent washing cycle being brought about by the 
priming of an inverted siphon by means of a limited sup- 
ply of mains water. 

This simple measure achieves a considerable sav- 35 
ing in consumption of washing liquid solely by the addi- 
tion of a delivery pump to the reservoir (or alternatively 
a flow diverter valve) and without other structural or pro- 
gramming modifications. 

According to another aspect of the invention, the 40 
liquid recovery system can advantageously be tumed 
off by means of a push-button without any modification 
of the programming devices. 

The characteristics and advantages of the invention 
will become clearer from the following description and 45 
from the appended drawings, in which: 

Figure 1 is a general section taken from the front to 
the rear of a preferred embodiment of a washing 
machine with a recovery reservoir according to the so 
present invention. 

Figure 2 shows, as an electrical diagram, a device 
for turning off the recovery system for the washing 
machineof Figure 1, 55 

Figure 3 is a section taken from the front to the rear 
of a preferred embodiment of the recovery reservoir 
for the washing machine of Figure 1 , 



Figure 4 is a section through the reservoir off Figure 
3, taken on the line 1-1 of Figure 3. 

With reference to Figure 1 . a washing machine with 
a reservoir for the recovery of rinsing water according to 
the present invention comprises a cabinet housing a 
washing tank 1, a washing drum 2 rotatable inside the 
tank and mechanical drive members and control mem- 
bers. 

Access to the washing drum is through a loading 
hole opening in the front of the machine 3 as shown, or 
even in the top wall of the cabinet, the hole being closed 
by a loading door 4. for example, similar to a port-hole. 

The bottom of the washing tank communicates with 
a discharge pump 5 by means of a discharge collector 
8. 

When the pump 5 is activated, the liquid in the 
washing tank 1 is directed into a discharge pipe 7. 

A pressure switch 8 connected to the k>ottom of the 
washing tank 1 detects and controls the level of liquid in 
the tank and hence the volume of liquid admitted. 

The washing water is drawn from the water mains 
by means of a solenoid valve, not shown, and is 
directed by a filler pipe 9 to an orienlable nozzle 10 
which pours it into one or a plurality of compartments of 
a detergent-holder cassette 1 1 housed In a basin unit 
12 Into which the washing water pours from the cas- 
sette, possibly with the addition of detergent, softener, 
or bleach, according to the various washing stages. 

The liquid collected by the basin unit 12 is trans- 
ferred by gravity through a siphon 13 into the washing 
tank 1, preferably after passing through the drum 2 
which is suitably perforated. 

Ihe filling/discharge of washing water and the col- 
lection of the detergent are controlled, in known man- 
ner, by an electro-mechanical or electronic programmer 
which defines the durations of the various stages of the 
washing cycle and, within the various stages, controls 
the activation of the various mechanical members such 
as the opening of the Tiquid-f illing solenoid valve, the ori- 
entation of the nozzle, the activation of the motor which 
rotates the drum 2. possibly intermittently or In alternate 
senses, and tiie activation of the discharge pump 5. 

The filling valve is closed by the pressure switch 8 
when a predetermined liquid level 14 has been reached 
in the washing tank. 

Some washing machines also have provision for 
tiie use of several pressure switches to define various 
filling conditions but it is generally preferred to use a sin- 
gle pressure switch the tiysteresis of which defines a 
pressure-switoh differential which can conveniently be 
used for regulating the level (although in a limited man- 
ner) in dependence on the linen volume to k>e washed 
and linen characteristics. 

All of these aspects are known and conventional. 

According to tiie present invention, tiie washing 
machine has a reservoir 15 for recovering rinsing water, 
preferably from the last rinse, for subsequent use as the 
first rinsing water in a subsequent washing cyde. 
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The reservoir 1 5 is advantageously arranged on the 
rear wall of the cabinet and extends vertically from the 
level 14 to which tfie tank 1 is filled up to the top of the 
cabinet of the washing machine. 

The machine also has a second pump 16 with an 
Intake connected to the discharge collector 6 and an 
output connected to a pipe 17 for delivering rinsing 
water from the tank 1 to the reservoir 15. 

The delivery pipe 17 is connected to the top of the 
reservoir 15 by a simple oonnecta without intermediate 
cut-off members. 

The pump 5 and the pump 16 together with a filter 
181 may preferably, but not necessarily, constitute an 
integrated unit of the type described in the Applicant's 
Italian patent application No. MI95U000236. 

Alternatively, the pump 16 may be replaced by a 
three-way diverter valve disposed downstream of the 
pump 5 for diverting the flow of Ikiuid output by the 
pump alternatively into the discharge pipe 7 or into the 
delivery pipe 17. 

The reservoir 15 has an inverted siphon 18 prefera- 
bly, but not necessarily, disposed inside the reservoir 15 
with an apex 19 disposed above a predetermined filling 
level 20 of the reservoir, an intake arm 21 extending to 
the bottom of the reservoir and opening inside It, and a 
delivery arm 22 extending beyond the bottom of the res- 
ervoir and opening outside it. 

The delivery arm 22 is connected to the discharge 
collector 6 of the tank by means of a pipe 23 with an 
elbowp preferably comprising a direct siphon 24 which 
favours the priming of the siphon 18. 

A pipe 25 for the supply of supplementary liquid 
connects a compartment of the detergent-holder cas- 
sette 1 1 to the reservoir 15. 

The reservoir 15 advantageously has dimensions 
such that the entire volume of liquid used In a rinsing 
operation wich can be recovered by the pump 16 (thus 
excluding the liquid absorbed by the linen and the liquid 
flowing back which is in the delivery pipe 17) corre- 
sponds to a volume to a filling volume of the reservoir 1 5 
defined by the level 20 which Is advantageously below 
the apex 1 9 of the siphon and the level of the detergent- 
holder cassette 1 1 . 

The operation of the washing machine desaibed is 
very simple. 

The pre-washing and washing operations take 
place In conventional manner; the opening of the filler 
valve supplies the nozzle 10 which is suitably oriented 
by the programming device for collecting detergent from 
the cassette 1 1 . The cassette 1 1 discharges the wash- 
ing liquid into the basin unit 12 and the tank 1 1s filled by 
the siphon 1 3 up to the level 1 4 defined by the operation 
of the pressure switch 8. 

The washing or pre-washing liquid is heated in 
known manner and the drum 2 is rotated intermittently. 

At the end of the washing stage, the pump 5 is acti- 
vated and the washing liquid is discharged. 

The first of a plurality of rinsing stages or operations 
then starts; in the course of these operations, water 



supplied from the exterior through the pipe 9 and the 
suitably oriented nozzle 10 is directed by the pipe 25 
into the reservoir 15. 

The reservoir 15 which, initially, is empty is filled 

5 gradually up to the level of the apex 1 9 of the siphon 1 8. 
In this condition, the siphon 18 is primed and all of the 
liquid in the reservoir 15 is transferred rapidly, if not 
instantaneously, into the washing tank 1 where it causes 
the pressure switch 8 to operate and the filler valve con- 

10 sequently to be closed. 

TTie first rinsing operation is then carried out with a 
volume of liquid somewhat (by way of indication, 10- 
15%) greater than that required to fill the washing tank 1 
up to the nominal washing level 14, this situation 

IS increasing the rinsing efficiency in comparison with that 
of conventional washing machines in which the rinsing 
volume has to be equal to the volume of washing liquid, 
unless several pressure switches or timings, the effect 
of which Is difficult to control, are used. 

20 TTie first rinsing (quid is then discharged in conven- 
tional manner by the activation of the pump 5. 

If. however, the reservoir 15 has previously been 
filled with rinsing water up to the level 20 which corre- 
sponds to a nominal fill of, for example, 15 litres the 

25 starting of the first rinsing operation brings about a par- 
tial supply of liquid to the reservoir 15 raising the level In 
the reservoir to tiie apex 19 of the siphon which is 
primed. 

By way of example, this supply nnay be of the order 

30 of 1 litre. 

When the siphon 1 8 Is primed, all of the liquid in the 
reservoir 15 is rapidly transfen'ed to the tank 1 with a 
f k)w-rate defined by the hydrostatic head of the siphon 
and by the loss of head therein and thus at a flow-rate 

35 which, after an initial transient condition in which it 
Increases alxuptly, deaeases gradually as the hydro- 
static head of the siphon decreases, owing to the com- 
bined effects of the drop in level in tiie reservoir 15 and 
of the rise In level In the tank 1 . 

40 By way of indication, the reservoir may be dis- 
charged wittiln a time interval of 10 seconds, conpared 
with a time of the order of 90 seconds for filling with 
mains water. 

Clearly, however, the level 14 is reached in the tank 
45 1 and the supply of mains water is Interrupted even 
before the reservoir 15 is completely empty, by way of 
example, 6-7 seconds after the siphon is primed. 

Altogether, the amount of water supplied is there- 
fore of the order of 2 litres, of which one litre is neces- 
so sary for priming and one litre is due to the delay in the 
operation of tiie pressure switch. 

The total quantity of water supplied (2 litres) is 
therefore significantiy less than the volume of rinsing 
water (15 litres) normally used. 
55 Upon completion of the first rinsing operation, at 
least a second rinsing operation starts (generally, how- 
ever, several rinses are provided for). 

In this case, the tank is filled in conventional man- 
ner, that is, by the discharge of the liquid into the tank 1 
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directly from the basin unit 1 2 through the siphon 1 3, the 
amount of liquid supplied being determined by the pres- 
sure-switch level 14 and therefore being, for example, 
15 litres. 

Instead of being discharged by the pump 5, the 
water from the last rinse, which is practically clean, is 
recovered in the reservoir 15 for subsequent use as 
water fbrafirstrinsa 

For this purpose, the programming devices, which 
are conventional, activate the pump 16 instead of the 
pump 5, without the need for sut)stantial modifications 
of the programming system. 

The mode of operation in which liquid is recovered 
can be turned off with the use of a button to allow the 
user to canry out conventional washing cycles if this is 
pretended. If the reservoir 15 has previously been filled, 
conventional washing cycles are canried out in the 
washing cycle following that in which the conventional 
washing mode of operation was set It is, in fact, neces- 
sary to empty the reservoir. 

This function can also be achieved very simply with- 
out substantial structural complications as shown in Fig- 
ure 2. which shows the electric circuit which performs 
this function. 

In Rgure 2, the supply voltage Is applied to the 
pumps 5 and 16 by means of two switches 26, 27 of a 
conventional programmer 28. 

A bistable diverter button 29 operated manually and 
disposed on the control panel of the washing machine 
diverts the supply voltage applied to the pump 16 
through the switch 26 of the programmer to the pump 5 
and causes the last rinsing water to be discharged 
instead of being recovered in the reservoir 15. 

It is also possible to provide for the recovery mode 
of operation to be turned off by a button control which 
prevents the mains-water supply valve from opening in 
the first rinsing stage and, in the last rinsing stage, 
switches the supply of the recovery pump 16 to the dis- 
charge pump 5, as already described. 

The supply of supplementary water to the reservoir 
and hence the priming of the siphon do not thus take 
place. 

The water contained is therefore kept in the reser- 
voir without further supplies during subsequent last rins- 
ing stages. This enables conventional rinsing cycles to 
be carried out starting from the first washing cycle in 
which the conventional washing mode of operation Is 
set, but this is achieved by the complete exclusion of the 
first rinse. 

However, there is nothing to prevent the provision of 
a programming device in which the first rinsing stage is 
replaced by two sub-stages; in the first the nozzle 10 is 
oriented over the detergent-hokier cassette 1 1 so as to 
supplement the liquid in the reservoir with water from 
the mains; in the second sub-stage, the nozzle 10 is ori- 
ented so as to direct mains water to the basin unit 12 
and from there through the siphon 13 into the tank 1 
without affecting the recovery tank. 

In this case, the prevention of the opening of the 



mains-water supply valve is limited to the first sub- 
stage. 

Clearly therefore, in the second sut)-stage, the tank 
1 can be filled with mains water in order to carry out the 
5 first rinse up to the level set by the pressure-switch level 
control, in wholly conventional manner. 

In the case of the first rinse carried out with recov- 
ered water, on the other hand, the pressure-switch level 
control prevents any further supply of water during the 
10 second sub-stage. 

The foregoing description relates solely to a pre- 
ferred embodiment of the invention and, clearly, many 
variatk)ns may be applied. 

Fbr example, if it is desired to limit the volume of 
75 water used in the first rinse, a f k>ating valve may be pro- 
vided in the reservoir 15 fbr closing the delivery pipe 17 
to the reservoir in order to limit the volume of TiqukJ 
recovered to an amount less than that which is used fbr 
the last rinse and which can be recovered by the pump 

20 16. 

The supplementary liquid admitted to the reservoir 
in order to prime the siphon can thus lead to the dis- 
charge into the tank 1 of a volume substantially equal to 
that required to cause the pressure switch to operate. 

25 This enables the recovered water to be used at any 
stage of the washing cycle, with an optimal ratio 
between recovered water and supplementary water, for 
integral collection from the detergent-holder cassette of 
the additive required in the stage in which the recovered 

30 water is used. 

if the washing water is to be heated in the stage in 
which the recovered water is used, there is also a sub- 
stantial advantage in terms of energy since the recov- 
ered water is at ambient tenrperature and is thus at least 

35 ten degrees '\varmer" than the mains water. 

In Figure 1, the pipe 17 for delivering recovered 
water from the punrp 16 to the reservoir 15 is connected 
directiy to the reservoir; the delivery pipe 17 may, how- 
ever, be connected to a suitable compartment of the 

40 delergent-hokier cassette 1 1 and the recovered liquid 
may be directed from there into the reservoir so that a 
suitable quantity of a sanitizing sut>stance, preferably 
constituted by a minimal quantity (3 grammes) of deter- 
gent is added to the recovered water. 

45 Moreover, a diverter solenoid valve may be pro- 
vided in the delivery pipe 1 7 fbr directing the liquid deliv- 
ered by the pump 16 alternatively to the recovery 
reservoir or into a recirculation pipe. 

The same pump 16 can thus be used at any stage 

so of the washing cycle to recirculate the water in the 
washing tank in a recirculation system ibr wetting tiie 
washing in the washing drum, whilst, in the final stage of 
the last rinse, the rinsing water can be recovered. 
Alternatively, in order to assodate a washing-water 

55 recirculation function witii the rinsing-water recovery 
function, it is also possible to use a third pump operated 
Independentiy of the other two, instead of the flow 
diverter valve. 

Figures 3 and 4 show a preferred embodiment of 
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the recovery tank 1 5 which ensures maxinnum operative 
safety. 

The tank is constituted by an outer container or res- 
ervoir 30 having an openak)le lid 31 and housing a 
removable, open-topped second reservoir 32, which s 
can be slipped out from above. 

An Inverted siphon formed in the reservoir 32 is 
constituted by a vertical discharge pipe 33 opening out- 
side the bottom of the reservoir 32, and by a cylindrical 
cap 34 closed at the top, outside the pipe 33 and coaxial io 
therewith. 

The cap 34 is engaged removal3ly on the pipe 33 
and has a removal handle 35 at the top. 

The apex S of the siphon is defined by the length of 
the discharge pipe 33 inskie the reservoir 32 which is 
extends up to a level tH a certain distance above the 
apex S. 

Fillers 36. 37 connected respectively to the recov- 
ery-liquid delivery pipe 17 and to the supplemenlary-lk|- 
uid delivery pipe 25 pour the lk|uid directly into the 20 
reservoir 32 and cause priming of the siphon which dis- 
charges the liquid into the reservoir 30, the bottom of 
which is connected to the pipe 23 for discharging the 
recovered liquid into the washing tank. 

In the event of a blockage of the siphon or of other 2s 
operating anomalies with multiple filling of the reservoir, 
the excess liquid in the reservoir 32 overflows into the 
reservoir 30 and flows back into the washing tank where 
it causes the intervention of the safety devices which 
are nonnally provkied (the pressure switch and the dis- so 
charge pump). 

The risk of a blockage of the siphon can In any case 
be eliminated by occasional very simple maintenance 
operations consisting of the opening of the lid 31 and 
the removal, inspection, and possibly cleaning of the ss 
siphon cap 34, consequently enabling the discharge 
pipe 33 to be inspected and cleaned. 

Unusually, the entire reservoir 32 can be taken out 
of the container 30. 

40 

Claims 

1 . A washing machine of the type in which a recovery 
reservoir (15) associated with recovery means (16) 
enables at least a fraction of the liqukJ used in a 45 
stage of the washing cycle to be recovered, the res- 
ervoir being arranged in the machine at a level 
above the level (14) to which a washing tank (1) of 
the machine is filled, characterized in that it com- 
prises: so 

' an inverted siphon (1 8) connected to the reser- 
voir (15) and to the tank (1) in order, when 
primed, to discharge the liquid contained in the 
recovery reservoir (1 5) into the tank, the siphon ss 
(18) having an apex (19) at a level higher than 
tiie level (20) to which the reservoir is filled with 
recovered liquid, and 



- supplementing means (10, 11, 25) controlled 
by a washing cyde programmer, in order, at a 
predetermined stage of the cyde, to supple- 
ment the volume of recovered liquid with liquKi 
supplied from the exterior and thereby to bring 
about priming of the siphon and the discharge 
the volume of liquki contained in the reservoir 
from the reservoir into the washing tank. 

2. A washing machine according to Claim 1 , in which 
the reservoir (15) is connected to the tank by 
means of a delivery pump (16) and a delivery pipe 
(17) without the interposition of valve means. 

3. A washing machine according to Claim 1 or Claim 2 
in which the supplementing means comprise a noz- 
zle (10) which can be oriented over a predeter- 
mined compartment of a detergent-hoUer cassette 
(11) and a pipe (25) for supplying supplementary 
Iquid from the connpartment to the reservoir, the 
compartment being at a level higher than the apex 
(19) of the siphon. 

4. A washing machine according to any one of Claims 
1 , 2 and 3, in which the reservoir has means for lim- 
iting the volume of \k\u\di recovered. 

5. A washing machine according to any one of Claims 
1, 2, 3 and 4, comprising bistable means (29) for 
switching a voltage fbr operating the recovery 
means (16) to means (5) for discharging the tank 
and thereby preventing the recovery of liquid in the 
reservoir (15). 

6. A washing machine according to any one of Qaims 
1, 2, 3, 4 and 5, in which the washing cycle pro- 
grammer activates the recovery means (16) during 
a last rinsing stage and the supplementing means 
(10. 1 1 , 25) during a first rinsing stage. 

7. A washing machine according to the preceding 
daims, in which the delivery pipe (16) to the recov- 
ery reservoir (15) is connected to means (11) for 
adding a sanitizing substance to the recovery liquid. 

8. A washing machine according to the preceding 
daims, in which the inverted siphon is formed by a 
discharge pipe (33) extending vertically in the res- 
ervoir and by a cylindrical cap (34) dosed at the top 
and engaged removably on the discharge pipe. 

9. A washing machine according to the preceding 
daims, in which the recovery reservoir (15, 32) is 
housed removably in an outer container (30) from 
which it can be slipped out from above, the outer 
container (30) collecting the liquid discharged by 
the siphon (18, 33, 34) when it is primed and any 
overflow of liquid from the reservoir (32) and direct- 
ing the liquid to the washing tank (1). 
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